INTRODUCTION

Origin of Charges on Soil Particles
The origin of cation exchange capacity (CEC) lies in the negative charges carried by soil particles, usually clay, organic matter and sesquioxides. A full discussion of the origin and nature of these charges is presented in Chapter 41 (Zelazny et aI., 1996) . Basically these charges fall into two distinct categories, being either permanent or variable (i.e., pH dependent) depending on whether or not ambient conditions (pH or salts) in the soil solution affect their magnitude. Much confusion in the literature concerning the measurement and interpretation of CEC has stemmed from the lack of recognition that these charges fall into two distinct categories exhibiting different behavior. These problems will be addressed in the discussion of the methods for the determination of CEC.
Operational Definition of Cation Exchange Capacity
Until relatively recently, CEC was defined in rather simple terms in elementary texts as "the sum total of the exchangeable cations that a soil can absorb" (sic) (Brady, 1984) or "the capacity of a soil to hold cations" (Jones, 1982), which does not recognize the importance of the procedure used in determining the outcome of the CEC measurement. The negative charges on soil particles are neutralized by an excess of cations and a deficit of anions (negative adsorption or anion repulsion) over that which would be present in the absence of the solid phase. This essentially means that the major part of the negative charge attracts cations for neutralization and the remainder is involved in repelling anions, which is equivalent to attracting cations. Thus CEC should be defined as
